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(57) The present invention relates to a liner for use 
in a box-like cargo container for transportation of pow- 
der, granular or other flowable products, said liner com- 
prising top and bottom walls, two side walls and first and 
second end wall portions, a discharge opening at the 
lower portion of said first end wall through wh ich the con- 
tents of the liner are discharged, displacement means 
for guiding the contents towards said discharge open- 
ing, said displacement means comprising at least one 
inflatable, flexible bag having an essentially triangular 
or trapezoid shape substantively abutting said first end 
wall, and a first essentially triangular or trapezoid portion 
supporting the outside surface of the floor and a second 
essentially triangular portion supporting the adjacent 
side wall portion of the liner, said bag comprising three 
comers positioned substantively at the edge of the end 
wail and the side wall portion, the end wall and the bot- 
tom wall portion, and the side wall and the bottom wall 
portion. The flexible bags are preferably attached to the 
outside surface of the liner by a number of individual 
double adhesive strips, and the upper comer portion of 
the flexible bag is provided with a flexible inflation tube 
for inflation of the flexible bag with pressurised air caus- 
ing the inflation to advance from the upper portion and 
downwards in the bag as the amount of material in the 
liner is reduced. 

Since an inflatable bag according to the invention 
has an essentially triangular shape aligned with the end 
wall and is attached to the liner along the edge of the 
side wall and the floor of the liner, the material is not 
lifted but rather pushed sideways away from the side 
wall of the comer region of the container. The stress im- 



plied in the bag as well as in the liner is thereby reduced 
considerably 




Fig. 11 
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Description 

BACKGROUND OF THE INVENTION 

1. Technical field 

[0001 ] The present invention relates to the unloading 
of fluid-like or flowable cargo in a container lined with a 
container liner. In particular, it relates to a container liner 
with displacement means for moving the contents of the 
liner towards a discharge opening in the liner. 

2. Background art 

[0002] Bulk cargo containers are used for transporta- 
tion of a variety of products. For some products, it is ad- 
vantageous to fit the container with a flexible liner of e. 
g. polyethylene or the like. Powered, granular or other 
flowable materials can be loaded directly from a storage 
space, such as a silo or the like and into the liner of the 
container saving a packaging operation by the manu- 
facturer while also making more efficient use of the con- 
tainer space, as packaging materials, such as bags, pal- 
lets, etc. do not have to be transported with the products. 
[0003] The product in the container can subsequently 
be unloaded and transferred directly into a new storage 
space with the recipient. All in all, the whole handling 
process is considerably easier and a lot less expensive. 
The product can be discharged from the container liner 
by tilting the container whereby the powdered, granular 
or similarly flowable material flows under gravity to- 
wards and out of a discharge opening at the lower end 
of the container liner. 

[0004] However, some of the powdered or granular 
material is usually trapped in the lower corner regions 
of the container. In order to move the powdered material 
towards the discharge, it is known to mount triangular 
corners, to minimise the likelihood of products accumu- 
lating in the corner regions during the discharge opera- 
tion. An example of such rigid angled corners integrated 
in a bulkhead is known from US 4,799,607. From US 
5,531 ,361 , an active bulkhead is known where tetrahe- 
dron-shaped inflatable bags are mounted in the lower 
corners on each side of the discharge. Similarly, inflat- 
able tetrahedrons mounted inside the container liner are 
known from US 5,489,037. 

[0005] From international patent application No. WO 
95/01925, another solution is known. Here, two inflata- 
ble bladders are provided at each lower corner region 
at the discharge end of the liner. 

[0006] By these known solutions, the material in the 
corner regions of the liner is lifted up in the corner region 
whereby the angle of dip of the material might be ex- 
ceeded causing the material to slide towards the centre 
of the container liner. The size of the inflatable corners 
are relatively restricted due to the design of the corners. 
Moreover, the lifting of the material in the corners by in- 
flating the corners produces an immense stress in the 



walls of the comers as well as the walls of the liner itself. 
This stress is caused by the air pressure in the inflated 
corner deriving from the pressurised airsource filling the 
comer as well as the load of the material being lifted. 

5 This means that the material in the liner just outside the 
area exposed to impact by the inflating liner could form 
a dip in the liner creating stress in the liner wall as well. 
[0007] Such stress can cause the corners or even the 
liner itself to burst which is unfortunate for obvious rea- 

io sons as the material is thereby wasted with all the dis- 
tressing implications associated therewith. 
[0008] In the above mentioned US 5,531,361, a vi- 
brating mechanism is installed for vibration of the rigid 
support surface of the corner lifting the liner corner. 

15 Hereby, the flow of the material is eased and the dis- 
charge flow is enhanced. 

[0009] However such bulkhead designs take up a lot 
of space in the container whereby the space for storing 
the products to be transported is reduced. 
20 [0010] It is the object of the invention to provide an 
improved liner and a method of discharging said liner in 
such a manner that the above-mentioned drawbacks 
with the existing liners on the market are avoided. 

25 SUMMARY OF THE INVENTION 

[0011] This object is achieved by the present inven- 
tion consisting of a liner for use in a box-like cargo con- 
tainer for transportation of powder, granular or other 
30 flowable products, said liner comprising top and bottom 
walls, two side walls and first and second end wall por- 
tions corresponding to the wall portions of the container, 
a discharge opening at the lower portion of said first end 
wall, through which the contents of the liner are dis- 
35 charged, displacement means for guiding the content of 
material towards said discharge opening, said displace- 
ment means comprising at least one inflatable, flexible 
bag having an essentially triangular or trapezoid shape 
substantively abutting said end first wall, and a first es- 
40 sentially triangular portion supporting the outside sur- 
face of the floor and a second essentially triangular por- 
tion supporting the adjacent side wall portion of the liner, 
said triangular bag comprising three comers positioned 
substantively at the edge of the end wall and the side 
45 wall portion, the end wall and the bottom wall portion, 
and the side wall and the bottom wall portion. 
[0012] By the present invention, an inflatable bag is 
provided that moves the material in the liner sideways 
towards said discharge opening. An inflatable bag ac- 
so cording to the invention has an essentially triangular 
shape and is aligned with the end wall and is attached 
to the liner along the edge of the side wall and the floor 
of the liner. This means that the material is not lifted but 
pushed sideways away from the side wall of the comer 
55 region of the container. The stress implied In the bag as 
well as in the liner is thereby reduced considerably. 
[0013] In particular, the upper corner portion of the 
flexible bag is provided with a flexible inflation tube for 
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inflation of the flexible bag with pressurised air causing 
the inflation to advance from the upper portion and 
downwards in the bag as the amount of material in the 
liner is reduced. This means that the pressurised air in 
the flexible bag distributes itself in the correct manner 
causing the material to "roll". The upper portion of the 
material trapped in the corners at any given time is 
pushed sideways by the progressing inflation of the bag 
whereby the angle of dip is exceeded and the material 
slides down towards the discharge opening. The meth- 
od and design of the liner relieve the material from ex- 
cessive stress thus eliminating the risk of overloading 
and bursting the bags and/or the liner itself during the 
discharge operation. 

[0014] In addition, the discharge operation is more ef- 
ficient since the bags can be designed in considerably 
larger dimensions without increasing the risk of causing 
the bag to burst due to excessive internal pressure. 
[0015] Moreover, by altaching the triangular flexible 
bags to the outside surface of the liner by a number of 
individual double adhesive strips, the liner occupies a 
minimum of space when folded together and shipped off 
to the point of use. Also, a liner with flexible corner bags 
according to the invention can be manufactured in a sim- 
ple and inexpensive manner. The points of attachment 
can be chosen in accordance with the desired impact of 
the inflated bag on the corner region of the liner. 
[0016] In a preferred embodiment, the inflatable bag 
comprises two essentially triangular or trapezoid, flexi- 
ble sheets secured to each other in a gas-tight manner 
along the edges forming an interior space that can be 
increased in volume by inflation with pressurised air. 
Hereby, the manufacture of the flexible inflatable bags 
is simple and the production is easily altered to accom- 
modate different sizes of bags. Moreover, the bags 
hardly occupy any space when deflated. 
[0017] In the preferred embodiment, two flexible 
sheets are of an elastomeric material, preferably poly- 
ethylene, polypropylene or the like, said sheets being 
secured to each other by welding. The inflation tube 
comprises a first end that is preferably welded to the up- 
per corner portion of the sheets forming the bag, said 
sheets being provided with a non-adhesive paper sheet 
prior to their assembly, such as a heat-transporting 
grease-proof paper sheet, said paper sheet being posi- 
tioned in the opening of said first end of the Inflation 
tube. The inflation tube is of a tubular plastic material or 
a similar or of somewhat lighter material than the sheet 
material of the bags. By this embodiment, the entire 
welding of the edges can be performed in a plane state 
and optionally also in a single operation depending on 
the welding equipment. The paper sheet at the end of 
the inflation tube prevents closure of the corner towards 
the interior of the bag. At the same time, the paper sheet 
only occupies an area inside the tube end. This ensures 
a gas-tight sealing of the corner region of the bag around 
the inflation tube. When initial pressurised air is ad- 
vanced through the inflation tube, the small paper sheet 



is blown into the interior of the bag and is thus no ob- 
stacle to the inflation operation. 

[0018] In a preferred embodiment, the sheets of the 
flexible bag are of a stronger sheet material than the 
s sheet material of the liner. This is advantageous, in par- 
ticular with the larger sized flexible inflation bags, as the 
bags are capable of resisting a large amount internal air 
pressure. It must be noted that by the term air pressure, 
it is realised by the invention that any other gas than air 

10 can be used for the inflation. 

[0019] In a preferred embodiment of the invention, the 
flexible bag has a height of approx. 40 inches (100 cm), 
a width of about 44 inches (110 cm) and a length which 
is at least equal to the height, preferably at least two 

15 times the height, and between 80 to 120 inches (200 to 
300 cm). A standardised bulk cargo container is 8 feet 
wide and when using two flexible Inflation bags, an effi- 
cient funnel-like chute leading towards the discharge 
opening (which typically is about 12" in diameter) can 

20 be formed in the floor of the container. The length of the 
flexible bag can be regulated according to the charac- 
teristics of the product to be stored in the container liner 
and the discharge operation procedure. In particular, by 
regulating the length and maintaining the height on the 

25 flexible bag, the angle of the upper edge can be regu- 
lated. The preferred length depends on the tilting angle 
of the container and the angle of dip of the material. For 
some granular materials, this angle of "self-slide" is very 
low and for other granular materials, the angle is high. 

30 The steeper the angle the smaller the required relative 
difference between the height and the length of the flex- 
ible bag. 

[0020] In the preferred embodiment of the invention, 
the displacement means comprise two inflatable, flexi- 

35 ble bags at each lower corner region of the first end wall 
on each side of the discharge opening in order to create 
a funnel-like shape of the discharge region of the liner. 
[0021] In one preferred embodiment, the triangular 
flexible bags are of the same size. This Is particularly 

40 advantageous when the discharge opening is at the 
centre of the liner. In an alternative embodiment, the tri- 
angular flexible bags are of different sizes so that the 
flexible bag in the left corner region is larger than the 
right bag when viewed from the outside. The discharge 

45 opening is preferably set off from the centre line of the 
container liner and Is advantageously placed in the right 
hand side, since it is usually the right-hand door of the 
two doors of a standard container that opens first. By 
using two inflatable bags of different sizes, a funnel-like 

50 shape can be provided for an off-set discharge opening. 
An off-set discharge opening can be advantageous, as 
the discharge of the contents of the liner is possible by 
opening the right-hand door only. In order to facilitate 
the discharge operation, the largest inflatable bag is pro- 

55 vided with an inflation tube of approx. 30" (150 cm). 
Hereby, the inflation tube of the left bag which is hidden 
behind the closed left-hand door is accessible and the 
left corner flexible bag can be inflated without having to 
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open the left door. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The invention is described in detail in the fol- 
lowing with reference to the accompanying drawings, 
where 



Fig. 1 

fig. 2 
fig. 3 

fig. 4 
fig. 5 

figs. 6 and 7 

fig. 8 

fig. 9 
fig. 10 

fig. 11 



is a schematic perspective view of a 
container liner fitted with two similar 
sized inflatable bags at the lower cor- 
ners of the discharge end, 
is the same but with inflatable bags 
of different sizes, 

is a perspective view of a flexible, in- 
flatable bag in its deflated configura- 
tion when attached to the liner, 
is a schematic planar view of said in- 
flatable bag, 

is a cross-sectional view of same, 
are schematic end views of a liner 
during the inflation of the flexible 
bags, 

is a schematic discharge end view of 
a container with a container liner ac- 
cording to the invention, and 
is a schematic illustration of a section 
of a container. 

is a schematic planar view of a sec- 
ond embodiment of an inflatable bag 
according to the invention, and 
is a perspective view of a container 
liner according to the invention with 
a flexible bulkhead mounted a con- 
tainer. 



DESCRIPTION OF THE DRAWINGS 

[0023] In figure 1 , a container liner 1 is shown having 
a discharge opening 2 and two inlet openings 3 and 4 
at the end wall 5. The container liner is box-like in shape 
having two side wall portions 6 and 7, a bottom wall por- 
tion, and a second end wall and a top wall portion in 
addition to the end wall 5. 

[0024] At the lower corners of the discharge end 5, 
two flexible, inflatable bags 10 are provided. The bags 
are inflated by introducing pressurised air from a pres- 
surised air source (not shown) into the interior of the 
bags through an inflation tube 12 fitted to each of the 
bags 1 0. 

[0025] The container liner is designed for fitting on a 
bulk cargo container and is intended for use in relation 
to granular, powdered, pellet or other flowable products. 
For discharge of the container, the container is tilted at 
a certain discharge angle, e.g. up to 45° so that the dis- 
charge end 5 and particularly the discharge opening 2 
is essentially the lower part of the container liner 1 and 
of the container. This causes the product inside the liner 
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1 to flow out of the discharge opening 2 under gravity. 
When the liner 1 is practically emptied, some of the ma- 
terial is typically left in the lower corner regions. These 
are gradually displaced by pushing this material side- 
ways from the respective corners towards the discharge 

2 by inflating the respective air bags 10. 

[0026] The two bags 1 0 are of similar size and the dis- 
charge opening 2 is positioned in the centre of the con- 
tainer liner 1 . 

[0027] In figure 2. a liner according to a second pre- 
ferred embodiment of the invention is shown having two 
different sized inflatable air bags 10 and 10\ The two 
inflation tubes 1 2 and 12' are preferably also of different 
length. 

[0028] The displacement means 1 0 is shown in its de- 
flated configuration in figures 3 and 4. The displacement 
means 10 is triangular in its deflated configuration hav- 
ing an essentially upright triangular portion 101 extend- 
ing along the side wall portions 6 or 7 of the liner 1 and 
a second triangular portion 1 02 extending along the floor 
portion 8 of the liner 1 (see fig. 1 or 2). The flexible bag 
10 has a first upper corner 13, a top second corner 14 
and a third "floor" corner 15. It has a fold 16 that is sub- 
stantively parallel with the side edge between the side 
and the floor wall portions 6, 7 and 8 with the liner 1 (see 
fig. 1 and 2). The air bag is provided with a number of 
attachment points 20, preferably made of individual dou- 
ble adhesive strips of tape or the like. 
[0029] The air bag comprises two sheets of plastic 
material, such as polyethylene welded together along 
the edges whereby a welding seam 11 is provided 
around the edge portions of the triangular shaped bag 
10. This construction is shown in a cross sectional view 
in figure 5. At the first corner 13, the inflation tube 12 is 
attached. Due to a previous insertion of a grease-proof 
paper sheet 1 9, the welding seam can be made without 
risking welding the end section of the tube 12 together. 
By the invention, it is of course realised that any kind of 
insertion sheet having non-adhesive properties and 
thus preventing closure of the tube end can be used. As 
shown in figure 5, the bag 10 is build of two flexible 
sheets 17 and 18. The welding seam 11 is provided with 
a gas-tight seal along the edge regions of said sheets 
1 7 and 18. Since the paper sheet 1 9 is in fact lying loose 
in the tube end due to its non-sticky properties, the paper 
19 is blown into the Interior of the bag 10 when pressu- 
rised air is applied to the bag 10. This however, has no 
effect on the functionality of the bag 10. 
[0030] In figures 6 and 7, the progression of the infla- 
tion of the bag 10 is shown. The flexible bag 10 is sup- 
plied with pressurised air through the inflation tube 12 
connected to the bag 1 0 at the upper corner 13 thereof. 
The bag is filled with air in the upper region since the 
material in the corner restricts a free flow of air inside 
the bag 1 0. As the bag 1 0 is inflated, the material is grad- 
ually pushed sideways towards the discharge 2. As the 
bag 10 is even more inflated, the amount of material is 
removed from the corner region, and the air flows more 
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freely further downwards in the bag 1 0. In figures 6 and 
7, only one inflatable bag 10 is shown in order to show 
the principle of inflation. However, by the invention it is 
of course realised that two bags situated at each corner 
of the discharge end can advantageously be provided. 5 
[0031] In figure 8, a container is shown during dis- 
charge. The container can be either a standard 20', 30* 
or 40' container, since width and height are usually 
standard measurements. The right hand door 22 of the 
standard container is opened, whilst the left-hand door 10 
remains closed. The discharge opening 2 of end 5 of the 
liner 1 is placed in the right-hand side of the container 
liner. The liner 1 is retained by a number of retention 
bars 21 forming part of the bulkhead. The bulkhead 
could further comprise a translucent curtain (not f5 
shown). This is advantageous, since makes it is possi- 
ble to visually inspect and follow the process of the dis- 
charge operation. The retention bars 21 are suspended 
from the end side of the container opening. 
[0032] As shown in figure 8, both the inflation tubes 20 
12 are available through the right-hand door opening. 
The bag in the left corner remains behind the closed left 
door 23 but can nevertheless be inflated through the in- 
flation tube 12. This left inflation tube 12 is longer than 
the inflation tube of the right inflation bag 1 0 so that it 25 
can easily be operated through the right door opening. 
As shown in the figure, the bag 1 0 at the right hand cor- 
ner is inflated. 

[0033] In fig. 9 a corner section 30 of a container is 
shown. It is lined and the liner is provided with an inflat- 30 
able bag 1 0 in the corner. As the bag 1 0 inflates, a small 
part of the granular material to be discharged can be 
trapped between the bag 10 and the side wall 6 or end 
wall 5 instead of sliding towards the outlet 2. The flexible 
liner is formed by the material and forms a pocket be- 35 
tween the side/end wall 5, 6 and the inflated bag 1 0 that 
is rounded in shape when inflated. The zones where this 
material is most likely to be trapped are located as 
shown by the references 31 and 32 in fig. 9. 
[0034] The amount of material trapped can of cause 40 
vary depending on the type of material, granular size 
etc. However, it is found that the phenomenon can be 
reduced or even eliminated by an inflatable bag 100 ac- 
cording to a second embodiment of the invention, such 
as shown in fig. 10. Here, the "upright" portion 101 of 45 
the bag 1 00 is extended compared to the first embodi- 
ment of fig. 4. This means that the air bag 1 00 will cause 
a displacement of the material towards the middle from 
a "higher" point, an push the material away from the side 
wall portion at an earlier stage in the discharge process so 
and avoid material from forming a "pocket" in the con- 
tainer liner at the zone 31 of fig. 9. Furthermore, the bag 
1 00 is provided with an extension that can be folded 
about the fold line 117 so that a section of the inflatable 
bag 100 will refrain the material from forming a pocket 55 
in the zone 32 by the end wall 5. 
[0035] As shown in fig. 11 , the container liner 1 may 
be accommodated by a flexible bulkhead 33 made of a 



sheet of foil or fabric. In a particular embodiment, the 
flexible bulkhead 33 is made of reinforced polypropyl- 
ene, but other materials may also be used. The flexible 
bulkhead sheet 33 extends through at least the lower 
portion of the first end wall 5^and at least a substantial 
part of the bottom wall portion 8, preferably all the way 
to the edge between the floor and the second wall as 
shown in fig. 11 . The bulkhead sheet 33 has a first end 
that is secured to a traverse retention bar 21 positioned 
at the opening in front of the first end wall portion 5 of 
the liner 1 . 

[0036] The second end of the flexible bulkhead 33 is 
secured to a traverse bar 21 ' at the edge region of the 
second end wall 6 and the bottom wall 8. In addition, the 
bulkhead sheet 33 may be secured to the floor of the 
container by double adhesive tape strips 34. Similarly, 
the bulkhead 33 may also be secured to the container 
liner 1 itself by additional double adhesive tape strips 34. 
[0037] When the container liner is filled and/or when 
the material inside the container liner 1 gathers in the 
discharge region, the bulkhead sheet 33 is stretched. 
The flexible bulkhead sheet keeps the container liner 
and its contents from sliding out through the container 
opening. Hereby, the container liner 1 , and in particular 
the air bags 1 0, 10', are kept from extending "outwards", 
i.e. through the container opening. In this way, it is en- 
sured that the expansions of the air bags 10, 10' result 
almost entirely in traverse movements that, in turn, re- 
sult in the displacement of the material inside the con- 
tainer liner 1 so the contents are directed towards the 
discharge opening 2. This flexible bulkhead 33 is partic- 
ularly advantageous since it is light-weight. Moreover, a 
flexible bulkhead according to the invention is easy to 
handle and store. It can be folded or rolled up for storage 
so only a minimum amount of storage space is required. 
[0038] The invention has been described with respect 
to some preferred embodiments thereof. However, it is 
understood by those skilled in the art that various chang- 
es may be made without departing from the scope of the 
invention. For instance, the flexible bag can be attached 
either to the inside or the outside of the liner. According- 
ly, the invention is to be limited only as specified in the 
following claims. 



Claims 

1 . A linerfor use in a box-like cargo container for trans- 
portation of powder, granular orotherflowable prod- 
ucts, said liner comprising 

top and bottom walls, two side walls and first 
and second end wall portions, 

a discharge opening at the lower portion of said 
first end wall through which the contents of the 
liner are discharged: 
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displacement means for guiding the contents 
towards said discharge opening, 

said displacement means comprising at least 
one inflatable, flexible bag having an essential- 
ly triangular or trapezoid shape substantively 
abutting said first end wall, and a first essential- 
ly triangular portion supporting the outside sur- 
face of the floor and a second essentially trian- 
gular portion supporting the adjacent side wall 
portion of the liner, 

said bag comprising three corners positioned 
substantively at the edge of the end wall and 
the side wall portion, the end wall and the bot- 
tom wall portion, and the side wall and the bot- 
tom wall portion. 

2. A liner, as claimed in claim 1 , wherein the first por- 
tion is triangular 

3. A liner, as claimed in claim 1 . wherein the first por- 
tion is trapezoid in shape. 

4. A liner, as claimed in claim 1 , wherein the flexible 
bags are attached to the outside surface of the liner 
by a number of individual double adhesive strips. 

5. A liner, as claimed in claim 1 , wherein the uppercor- 
ner portion of the flexible bag is provided with a flex- 
ible Inflation tube for inflation of the flexible bag with 
pressurised air causing the inflation to advance 
from the upper portion and downwards in the bag 
as the amount of material in the liner is reduced. 

6. A liner, as claimed in claim 5. wherein the inflatable 
bag comprises two essentially triangular or trape- 
zoid, flexible sheets, said sheets being secured to 
each other in a gas-tight manner along the edges 
forming an interior space that can be increased in 
volume by inflation with pressurised air. 

7. A liner, as claimed in claim 6, wherein the two flex- 
ible sheets are of an elastomeric material, prefera- 
bly polyethylene, polypropylene or the like, said 
sheets being secured to each other by welding. 

8. A liner, as claimed in claim 6, wherein the inflation 
tube comprises a first end welded to the upper cor- 
ner portion of the sheets forming the bag and said 
sheets being provided with a non-adhesive paper 
sheet prior to assembly, such as a heat -transporting 
grease-proof paper sheet, said paper sheet being 
positioned in the opening of said first end of the in- 
flation tube. 

9. A liner, as claimed in claim 6 : wherein the sheets of 
the flexible bag are of a stronger sheet material than 



the sheet material of the liner. 

10. A liner, as claimed in claim 5, wherein the inflation 
tube has a length of at least approximately 30" (1 50 

5 cm). 

11. A liner, as claimed in claim 5, wherein the flexible 
bag has a height of approx. 40 inches (100 cm), a 
width of about 44 inches (110 cm) and a length 

10 which is at least equivalent to or larger than the 
height, preferably at least twice the height, and ide- 
ally between 80 to 120 inches (200 to 300 cm). 

12. A liner, as claimed in claim 11, wherein the length 
15 of the flexible, inflatable bag or bags is chosen ac- 
cording to the angle of dip of the material to be trans- 
ported in the liner. 

13. A liner, as claimed in claim 5, wherein the displace- 
20 ment means comprises two inflatable, flexible bags 

at each lower corner region of the first end wall on 
each side of the discharge opening. 

14. A liner, as claimed in claim 13, wherein the triangu- 
2S lar or trapezoid flexible bags are of similar size. 

15. A liner, as claimed in claim 13, wherein the triangu- 
lar or trapezoid flexible bags are of different sizes 
so that the flexible bag in the left corner region is 

30 larger than the right bag. 

16. A liner, as claimed in claim 15, wherein the largest 
inflatable bag is provided with an inflation tube of 
approx. 30" (150 cm). 

35 

17. A linerfor use in a box-like cargo containerfortrans- 
portation of powder, granular or other flowable prod- 
ucts, said liner comprising 

40 top and bottom walls, two side walls and first 

and second end wall portions corresponding to 
the wall portions of the container, 

a discharge opening at the lower portion of said 
45 first end wall through which the contents of the 

liner are discharged : 

displacement means for guiding the contents 
towards said discharge opening, 

50 

said displacement means comprising at least 
one inflatable, flexible bag having an essential- 
ly triangular or trapezoid shape substantively 
abutting said first end wall, and a first portion 
55 supporting the outside surface of the floor and 

a second essentially triangular portion support- 
ing the adjacent side wall portion of the liner. 
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18. A transparent liner for use in a box-like cargo con- 
tainer for transportation of powder, granular or other 
flowable products, said liner comprising 

top and bottom walls, two side walls and first 
and second end wall portions, 

a discharge opening at the lower portion of said 
first end wall through which the contents of the 
liner are discharged, 

displacement means for guiding the contents of 
material towards said discharge opening, 

said displacement means comprising at least 
one inflatable, flexible bag having an essential- 
ly triangular or trapezoid shape substantively 
abutting said first end wall, and a first essential- 
ly triangular or trapezoid portion supporting the 
outside surface of the floor and a second es- 
sentially triangular portion supporting the adja- 
cent side wall portion of the liner, 



gular portion supporting the adjacent side wall 
portion of the liner, 

said bag comprising three corners positioned 
substantively at the edge of the end wall and 
s the side wall portion, the end wall and the bot- 

tom wall portion, and the side wall and the bot- 
tom wall portion, 

the bulkhead being a flexible sheet of foil or fab- 
ric, said flexible sheet extending through at 

io least the lower portion of the first end wall and 

at least a substantial part of the bottom wall por- 
tion, said flexible sheet having a first end that 
is secured to a traverse retention bar at the first 
end wall portion and a second end that is se- 

15 cured to a traverse bar at the second end wall 

or the bottom wall. 

20. A method of discharge of a flexible container liner 
for use in a box-like cargo container for transporta- 
20 tion of powder, granular or other flowable products, 
comprising a discharge end, said method compris- 
ing the steps of 



19. 



said bag comprising a first upper corner posi- 
tioned substantively at the edge of the end wall 
and the side wall portion, a second corner at 
the edge region of the end wall and the bottom 
wall portion, and a third corner at the edge re- 
gion of the side wall and the bottom wall portion, 

a flexible inflation tube provided at the first cor- 
ner portion of the flexible bag for inflation of the 
flexible bag with pressurised air causing the in- 
flation to advance from the upper portion and 
downwards in the bag as the amount of material 
in the liner is reduced, and 

a bulkhead comprising a translucent curtain 
and a number of generally horizontal traverse 
retention bars secured to the container. 

A bulkhead for a liner for use in a box-like cargo 
container for transportation of powder, granular or 
other flowable products, said liner comprising 

top and bottom walls, two side walls and first 
and second end wall portions, 
a discharge opening at the lower portion of said 
first end wall through which the contents of the 
liner are discharged, 

displacement means for guiding the contents 
towards said discharge opening, 
said displacement means comprising at least 
one inflatable, flexible bag having an essential- 
ly triangular or trapezoid shape substantively 
abutting said first end wall, and a first essential- 
ly triangular portion supporting the outside sur- 
face of the floor and a second essentially trian- 



25 



30 



35 



40 



45 



50 



tilting the container causing the material within 
the liner to flow towards and through a dis- 
charge opening at the lower portion of said first 
end wall through which the contents of the liner 
are discharged, 

displacing the material in the lower corner re- 
gions of the box-like linerfor guiding it sideways 
towards said discharge opening by inflating at 
least one inflatable, flexible bag having an es- 
sentially triangular or trapezoid shape substan- 
tively abutting said first end wall, and a gener- 
ally triangular portion supporting the outside 
surface of the floor and the adjacent side wall 
portion of the liner, where said at least one bag 
comprises three corners positioned substan- 
tively at the edge of the end wall and the side 
wall portion, the end wall and the bottom wall 
portion, and the side wall and the bottom wall 
portion, so that the bag initially inflates above 
the amount of material left in the container and 
thereby causes the upper layer of the material 
at any given time to slide downwards towards 
the discharge opening. 

21 . A method, as claimed in claim 20, wherein the bag 
gradually displaces the material trapped in the cor- 
ner region of the liner sideways during unloading 
thereof away from the side wall and towards the dis- 
charge opening as it is being inflated. 
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Fig, 6 



Fig. 7 
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